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COMPLETE SPECBFICATEON. 

In^Yements in or teMSng to Soot Blowers £or Steam Generators. 



Wc, CocKBURNS LiMiTEp, a British Com- 
pany, of Clydesdale Engine«ing Works, 
Cardonald, Glasgow, S.W.2, do hereby 
declare the invention, for which we pray 
5 that a patent may be granted to us. and 
the method by which it is to be performed, 
to be pardcidarly described in and by the 
following statement : — 
This invention relates to improvements in 
10 soot blowers for steam generators and has 
for an object to provide an improved con- 
struction of. soot blovf&c devised to operate 
witii economy in steam consumption. 
A soot blower according to the invention 

15 includes a projectOe and retractile nozzle-bead 
wherein, in the operation of the blower, a 
substantial flow of air induced into the steani 
flow through the head, for admixture therein 
with the steam, and for discharge therewith 

20 &om the nozzle-head. 

The blower may include an externally 
flanged tubular body within which is guided, 
for axial advancing and retracting move- 
ments, a tube carrying on its forward end 

25 the nozzle-head, which latter is constituted 
as a convergent-divergent nozzle mounted 
on and forming an extension of the bore of 
the tube and provided with lateral air-inlet 
passages spaced around the wall of the 

30 nozde-head and opening into the bore 
thereof at a zone spaced downstream of the 
throat of the nozzle. Preferably, the axes of 
the air-inlet passages are oblique to the axis 
f the nozzle, said axes of the passages 

35 lying on the surface of an imaginary cone 
converging in the direction of steam flow 
and having its apex within the divergent 
portion of the nozzle. In its retracted 
position, the nozde-head is wholly accom- 

40 modated within the forward portion of the 
body, there being provided between the 
interior of the body and the exterior of tJie 
nozzle-head an annular air chamber through 
which air passes to the air-inlet passages 

45 and of which the lateral wall is perforated 
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with obliquely inclined atmospheric air-inlet 
ports. 

Steam is conducted to the nozzle-head 
through the tube, the steam being admitted 
to an annular steam chamber within the 50 
body and surrounding part of the tube, and 
the tube being provided with lateral steam 
inlet ports which, as the tube is advanced 
to operative position, enter the steam 
chamber and permit inflow of steam to the 55 
bore of the tube. 

The wall of the forward end portion of 
the body is formed with a lateral skew slot . 
CTgaged by a follower attached to the nozde- 
head so that, as the tube is advanced and 60 
retracted, the tube and llie nozzle-head 
arc partially rotated about 3ie longitudinal 
axis of the steam blower and the steam-air 
jets issuing from the nozzle-head thus corres- 
pondingly rotated. 66 

For operating the blower there is pro- 
vided at the rear of the blower a spring-urged ' 
pKton connected to tJie rear of the tube and 
sliding within a cylinder formed as a rear 
extension of the body, said cylinder afford- 70 
ing at its rear end an operating oil chamba:. 

The spring acts on a piston rod and serves 
as a return spring for the pisUm and blower 
tube. 

As will be understood, when pressure oil 75 
is admitted to the oil chamber the tube and 
the nozzle-head are displaced forwardly by 
the piston, and, when the oil is released 
from said chamber, the tube and the no^e- 
head are retracted by the return spring. 80 

A plurality of soot blowers may be 
operated selectively from a control station 
including a motor-operated oil pump which 
delivers oil through a two-way valve to a 
header provided with valves piped to the 85 
several blowers, the two-way ^ve being 
geared to the pump so as to connect the 
selected blower alternately to pressure and 
exhaust as required. 

A soot blower according to the invention 90 
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is illustrated in the accompanying drawing 
in which Fig. 1 is a axial section ; Fig. 2 
is a detail plan view; and Fig 3 is a 
schematic view of a control station, 
o Referring to the drawmg, the soot blower 
shown is equipped with a projectile and 
retractile nozzle-head 10 and is so devised 
that, in the operation of the blower, a 
. substantial flow of atmospheric air is induced 

10 into the steam flow through the head 10, 
for admixture therein with the steam, and 
for discharge therewith from the nozzle- 
head 10 through outlet onfices 10a in the 
nose of the no:^e-head. 

15 The blower includes an externally flanged, 
tubular body 11 within which is guided, 
for axial advancing and retracting move- 
ments, a tube 12 carrying on its forward 
end the nozzle-head 10, which latter is 

20 constituted as a convergent-divergent nozzle 

13 mounted on and forming an ^tension of 
the bore of the tube 12 and provided 
with lateral air-inlet passages 14 spaced 
around the wall of the nozde-head and open- 

25 ing into the bore thereof at a zone spaced 
downstream of the throat of the nozzle 13. 
The axes of the air-inlet passages .14 are 
oblique to the axis of the nozzle, said axes 
of the passages lying on the surface of an 

30 imaginary cone converging in the direction 
of sieam flow and having its apex within the 
divergent portion of the nozde 13. In its 
retracted position, the nozzle-head 10 is 
wholly accommodated within the forward 

35 portion of the body 11, there being provided 
between the interior of the body 11 and the 
exterior of the nozzle-head 10 an annular air 
chamber 15 through which air passes to the 
air-inlet passages 14 and of which the lateral 

40 wall is perforated with obliquely inclined 
atmospheric air-inlet ports 15a. In the 
advanced or operative position of the nozzle- 
head ]0, the orificed nose portion of the 
nozzle-head protrudes beyond the forward 

45 end of the body 1 1, but the air-inlet passages 

14 oi the nozzle-head are still located within 
the liix chamber 15. 

Steam is conducted to the nozzle-head 
through the tube 12, the. steam being 

50 admitted to an annular steam chamber 16 
within the body 11 and surrounding part 
of the tube 12, and the tube 12 being pro- 
vided with lateral steam inlet ports 17 which, 
as the tube is advanced to operative position, 

55 enter the steam chamber 16 and permit 
inflow of steam to the bore of the tube 12. 

The wall of the forward end portion of 
the body 11 is formed with a skew slot 18 
engaged by a follower 19 attached to the 
nozzle-head so that, as .the tube 12 is 
advanced and retracted, the tube and the 
nozzle-head 10 are partially rotated about 
the longitudinal axis of the blower and the 
steam-air jets issuing from the onfices 10a 

65 thiis correspondingly rotated. 



For operating the blower there is pro- 
vided at the rear of the blower a piston 20 
connected to the rear end of the tube 12 
and sliding within a cylinder 21 formed as 
a rear extension of the body II, said cylinder 70 
21 affording at its rear end an operating oil 
chamber 22. 23 denotes a helical com- 
pression spring which serves as a return 
spring for the piston and blower tube and 
which acts on a piston rod 24 attached to 75 
the piston 20. As will be understood, when 
pressure oil is admitted to the chamber 22 
the tube 12 and the nozzle-head 10 are dis- 
placed f orwardly by the piston 20, and when 
the on is released from the chamber 22, 80 
the tube 12 and the nozzle-head 10 are 
retracted by the spring 23. 

A pluralily of tiiese soot blowers may be 
operated sdectivdy from a control station 
(Fig. 3) including a motor-operated oil pump 85 
25 which delivers oil tfarougji a two-way 
valve 26 to a header 27 provided with valves 
28 piped to the piston chambers of the 
several blowers. The two^-way valve 26 is 
geared to the pump 25 so as to connect the dO 
sdected blower or blowers alternately to 
pressure and exhaust as required. The 
steam supply to the blowers may be con- 
trolled by a common stop valve 29 at the 
control station. 95 

What we claim is ; — 

1. A soot blower for a steam generator 
including a projectile and retractile nozzle- 
head wherein, in the operation of the blower, 

a substantial flow of air is induced into the 100 
steam flow through the head, for admixture 
thereni with the steam, and for disoharge 
therewith from the nozzle-head; 

2. A soot blower as claimed in Claim 1 
including a tubular body within which is 105 
guided, for axial advancmg and retracting 
movements, a tube canying on its forward 
end the no22le-head, which latter is con- 
stitated as a convergent-divergent nozzle 
mounted on and forming an extension of 110 
the bore of the tube and provided wifli 
lateral air-inlet passages spaded, around the 
wall of the nozzle-head, and opening into 
the bore thereof at a zone spaced down- 
streanl of the throat of the nozde. 115 

3. A soot blower as claimed in Qaim 2 
wherein the axes of the air-inlet passages 
are oblique to the axis of the nozzle, said 
axes of &e passages lying on the surface of 

an imaginary cone converging in the direc- 120 
tion of steam flow and having its apex 
within the divergent portion of the nozzle. 

4. A soot blower as claimed in Qaim 2 
wherein, in its retracted position, the nozzle- 
head is wholly acconunodated within the 125 
forward portion of the body, there being 
provided betwe^ the interior of the body 
and the exterior of the nozzle-head an 
annular air chamber through which air 
passes to the air-inlet passages and of which 130 
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the lateral wall is perforated with obliquely 
inclined atmosphenc air inlet ports. 

5. A soot blower as daimed in Claim 1 
wherein steam is conducted to the nozde- 

o head through the tube, the steam being 
admitted to an annular steam chamber 
within the body and surrounding part of the 
tube, and the tube being provided with 
lateral steam inlet ports which, as the tube 
10 is advanced to operative position, enter the 
steam chamber and permit inflow of steam 
to the bore of the tube. 

6. A soot blower as claimed in Claim 1 
wherein the wall of the forward end portion 

15 of the body is formed with a lateral skew 
slot engaged by a follower attached to the 
no22le-head so that, as the tube is advanced 
and retracted, the tube and the nozzle-head 
arc partially rotated about the longitudinal 

20 axis of the blower and the steam-air j^s 
issuing from the nozzle-head thus corres- 
pondingly rotated. 

7. A soot blower as claimed in Claim 1 
wherein for operating the blower there is 

25 provided at the rear of the bloww a spring- 



urged piston connected to the rear end of the 
tube and sliding within a cylinder formed as 
a rear extension of the body, said cylinder 
affording at its rear end an operating oil 
chamber. 30 

g. A plurality of soot blow^s as chimed 
in Qaim 1 adapted to be operated selectivdy 
from a control station including a motor- 
operated oil pump which delivers oil thiot^ 
a two-way valve to a header provided with 36 
valves piped to the several .blowers, the 
two-way valve being geared to the pump 
so as to contact the selected blower or 
blowers alternately to pressure and exhaust 
as required. 4:0 

9. A soot blower constructed and 
arranged for operation substantially as here- 
indescribed with reference to the accompany- 
ing drawing. 

CRUIKSHANK & FAIRWEATHER, 

ChartCTed Patent Agents. 
29 St Vincent Place, Glasgow, CI, 
Agents for the Applicants. 



PROVISIONAL SPECIFICATION. 



Impxovements in or relating to Soot Blowers for Steam Generators. 



45 We, CocKBURNS LiMrrJED. a British Com- 
pany, of Clydesdale Engineering Works, 
Cardonald. Glasgow, S.Wi do hereby 
declare this invoation to be described in the 
following statement : — 

50 This invention relates to improvements in 
soot blowers for steam generators and has 
for an object to provide an improved con- 
struction of soot blower devised to operate 
with economy in steam consumption. . 

55 A soot blower according to the invention 
is equipped with a projectile and retractile 
nozzle-head adapted to function as a steam- 
operated air injector whereby, in the opera- 
tion of the blower, a substantial flow of 

fiO air is induced into the steam flow through 
the head, for admixture therein with the 
steam, and for discharge therewith from the 
nozzle-head. 

The blower may include an externally 

65 flanged tubular body within which is guided, 
for axial advancing and retracting move- 
ments, a tube carrying on its forward end 
the nozzle-head, which latter is preferably 
constituted as convergent-divergent nozzle 

70 mounted on and formig an extension of 
the bore tube and provided with lateral 
air-inlet passages spaced around the wall of 
the no2ile and opening into the bore thereof 
- at a zone spaced downstream of the throat 

75 of the nozzle. Preferably, the axes of these 
air-inlet passages are oblique to the axes of 
the nozde, said axes of the passage lying on 



the surface of an imaginary cone converging 
in the direction of steam flow and having 
its apex within the divergent portion of the 80 
bore of the nozzle. In its retracted position, 
the nozzle-head is wholly accommodated 
within the forward jKjrtion of the body, 
there being provided between the interior 
of the body and the extOTor of the nozzle- 86 
head an annular air chamber through which 
air passes to the air-inlet passages and of 
which the . lateral wall is perforated with 
obliquely inclined atmospheric air-inlet 
ports. In the advanced or operative posi- 90 
tion of the nozzle-head, the front nose por- 
tion of the nozzle protrudes b^ond the 
forward end of the body, but the air-inlet 
passages of the nozzle are still located within 
uie annular air chamb^. ^6 

Steam is conducted to the nozzle-head 
through the tube, the steam being admitted 
to an annular steam chamber within the 
body and surrounding part of the tube, and 
the tube being provided with lateral steam 100 
inlet ports which, as the tube is advanced 
to operative position, enter the steam 
chamber and permit inflow of steam to the 
bore of the tube. 

The wall of the rear end portion of the 106 
body may be formed with a lateral helical 
slot engaged by a follower attached to the 
tube so that, as the tube is advanced and 
retracted, the tube and the nozzle-head are 
partially rotated about the longitudinal axis 110 
of the blower and the steam-au: jet issuing - 
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from the nozzLe-head thus coirespondingly 
rotated. 

For op^ting the blower there may be 
provided at the rear of the blower a piston 
5' connected by a piston rod wi& the rear 
end of the tube and sliding within a cylinder 
formed as a' rear extension of the body, 
said cylinder affording at its rear end an 
operating oil chamber, and aocommodatmg 

10 within its forward portion a helical ooinr 
pression spring which serves as a return 
spring for the piston and blower tube. As 
will be understood, when pressure oil is 
admitted to the cyHnder the tube and the 

15 nozzle-head are displaced forwardiy by the 
piston, and, when the oil is released from 
the cylinder, the tube and the nozzle-head 
are retracted by the return spring. 



A plurality of soot blowers may be 
operated selectively from a control station 20 
induding a motor-op^ted oil pump which 
delivers oil through a two-way valve to a 
header provided with valves piped to the oil 
cylinders of the several blowers. The two- 
way valve is geared to the pump so as to ^ 
connect the selected blowers alternately to 
pressure and exhaust as required. The 
steam supply to the blowers may be con- 
trolled by a common stop valve at tiie 
control station. 30 

CRUKSHANK & FAIRWEATHER, 

Chartered Patent Agents, 
29 St Vincent Place. Glasgow, CI, 
Agents for the Applicants. 
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762,323 COMPLETE SPECIFICATION 

/ SHEET 7jj/s drawing is a rcprodac^n of 
the Original on a reduced soale. 
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